It is difficult to separate Candida dubliniensis from Candida albicans in clinical specimens, because the phenotypic characteristics of C.dubliniensis are similar to those of C.albicans.
Introduction
Candida dubliniensis was first identified from oropharyngeal lesions of the human immunodeficiency virus (HIV) -positive patients (1) . Diabetic and HIV-negative individuals also exhibited a high prevalence of C. dubliniensis in oral carriage and disease states (2) . As C. dubliniensis is very closely related to Candida albicans, it is difficult to distinguish these species from individual clinical samples. C. dubliniensis exhibits numerous typical characteristics of C.
albicans, such as germ tube positivity, similar biochemical patterns and the ability to form chlamydospores as the formation of green colonies on CHROMagar TM Candida medium (3, 4) . Owing to this phenotypic similarity between C. dubliniensis and C. albicans, C. dubliniensis was previously misidentified as C. albicans. As a result, several identification techniques based on phenotypic and genotypic characteristics have been developed to differentiate these microorganisms (5-7). We have developed a selective medium for C. dubliniensis from the oral cavity in clinical samples and detected C. dubliniensis from healthy denture-wearing individuals. When C. dubliniensis was detected, C. albicans always coexisted in the samples (8) .
C. albicans has been shown to play an important role in oral candidiasis and denture stomatitis (9) (10) (11) , and a variety of its virulence factors have been elucidated. However, detailed study on the association of the oral cavity growth rate, virulence factors and disease have been limited for C.
dubliniensis as it has been misidentified as C. albicans. It is necessary to understand the influence of C. dubliniensis in the oral environment of the systemically normal population, including denture-wearers. Therefore, in this work, we examined the presence of C. dubliniensis in samples from denture-wearers. In addition, we classified the genotype of C. albicans.
Materials and Methods

Clinical isolate
A total number of 22 denture-wearing subjects (mean age of 81 years, range 63-98 years) were examined in this study.
The samples were obtained using swabs from the mucosal surface of the denture base after saliva was removed with a blast of air. Each swab was placed in a sterile microcentrifuge tube containing 1 ml of 50 mM (Table 1) . Table 2 shows the number and the detected percent of Candida species on CHROMagar TM Candida plates. C.
albicans was predominant among the species and was found in 15 of 18 subjects; it was the only species found in 8 subjects.. The detection of C. glabrata alone and C.
parapsilosis alone occurred in one case each. Multiple species were detected in 8 of 18 subjects. C. dubliniensis was detected in 5 of 18 subjects (27.8%), and the species coexisted with C. albicans (2 subjects) and C. glabrata (1 subject). Table 3 shows the prevalence of coexisting species among
Candida spp. C. albicans was most frequently found alone.
C. dubliniensis coexisted with C. albicans (11%) and with another Candida sp., C. glabrata (6%). C. dubliniensis was not found alone.
Genotype of C. albicans were consistent with the identification of Candida species from clinical samples performed biochemically using the ID 32C (Bio Merieux) assay kit and sequencing using a large subunit 26SrRNA gene primer set (Table 3 ).
Discussion
C. dubliniensis has been more frequently detected in individuals with systemic metabolic alterations, in addition to HIV-positive and diabetic patients (13, 14) . However, several studies have reported the detection of C. dubliniensis from not only the oral cavity but also other body sites in both HIV-positive and HIV-negative patients(15-17).
Gasparoto et al. have reported that C. dubliniensis was isolated from 5.3% of denture-wearers without stomatitis (18) . In this study, C. dubliniensis was detected in 5 of 22 subjects (23.7%) in the denture membrane surfaces from healthy individuals. These data agree with those from a previous study (8) .
In our previous studies, levels of susceptibility of C.
dubliniensis and C. albicans to antifungal agents were found to differ; the detection rate of C. dubliniensis was shown to be increased in medium to which micafungin had been added (8) . CHROMagar Candida medium is widely used for the differentiation of Candida species by their color. C.
dubliniensis forms darker-green colonies than C. albicans. However, in this study, some C. albicans strains produced dark-green colonies. Therefore, the detection rate of C.
dubliniensis was a higher percentage in order to pick up the green colonies growth in CHROMagar Candida medium, based on the colonization of the selective medium (8) .
Twenty-two healthy subjects were HIV-negative and wore dentures without stomatitis.
Analysis of the genotype of C.albicans was important in its pathogenicity and elucidation of an infection route (7).
The genotype of C. albicans showed that the majority of clinical isolates have the same genotype A in this study.
Recent studies revealed C. albicans genotype E, and reported a high degree of similarity to C. dubliniensis compared with the degree of similarity of the strains of other C. albicans genotypes; this genotype constituted an important virulence factor for its pathogenicity (5).
However this genotype was not detected in this study. In addition, the treatment of patients with some antifungal drugs has generated the replacement of C.albicans by C.
dubliniensis (19) . It did not occur in the replacement of both species in this study because the subjects were healthy individuals.
In conclusion, Candida species were found in 18 of 22 subjects (81.8%) from denture plaque. C. dubliniensis was detected at approximately 25% in the oral environment of healthy individuals, and in many cases coexisted with C.
albicans.
